1.. Introduction
================

Craniopharyngioma is a non-glial and non-malignant (World Health Organization grade I) intracranial tumor of ectodermal origin, which arises from a remnant of Rathke's pouch ([@b1-epj-07-1027], [@b2-epj-07-1027]). Craniopharyngioma is a common brain tumor in children, and it is the most common non-glial brain tumor in children ([@b3-epj-07-1027]). This type of tumor accounts for 5.6 to 13% of intracranial tumors in children ([@b4-epj-07-1027]). Endocrine dysfunction is responsible for most of the signs and symptoms of this condition. A few reports of Craniopharyngioma that presented by generalized Parkinsonism were found in the literature ([@b5-epj-07-1027]). In the case described here, the patient had major symptoms that suggested Parkinsonism and hydrocephalus due to compression of the midbrain and the diencephalon.

2.. Case Presentation
=====================

2.1.. Clinical presentation
---------------------------

A five-year-old boy was referred to us for tremors and rigidity, mostly in the upper limbs and head, vomiting, polydipsia, and polyuria that began three month earlier. Our examination showed a macrocephaly (more than 97 percentile) and bilateral papilledema. Visual acuity was not reliable because of lack of cooperation and the tremor of the head. Although tremor and rigidity usually occur in upper limbs and head in such cases, the lower limbs were also affected in this case. The results of other neurological examinations were normal.

2.2.. Past history
------------------

The patient in this case had no past history of any problems.

2.3.. Laboratory findings
-------------------------

The laboratory findings showed a pituitary source of diabetes insipidus.

2.4.. Imaging
-------------

A CT scan of the brain showed a large sella and supra sellar lesion with calcification. An MRI scan of the brain showed a huge sella and supra sella cystic-solid lesion that had invaded the prepontine and interpeduncular cisterns, filling of 3^rd^ ventricle and hydrocephalus. The injection of gadolinium showed some enhancement in different parts of the tumor ([Figures 1](#f1-epj-07-1027){ref-type="fig"} and [2](#f2-epj-07-1027){ref-type="fig"}).

2.5.. Surgical intervention
---------------------------

An operation was performed on the patient via entry through the interhemispheric subfrontal and the lamina terminalis, and the tumor was dissected from all parts of brain stem, achieving total resection.

2.6.. Follow-up with the patient
--------------------------------

After surgery, the patient's Parkinsonism was worse for three days, and the administration of levodopa was initiated. Within one week, the Parkinsonism was gone and levodopa was discontinued. Post-operative images showed total resection of the tumor and elimination of the compression of the brain stem ([Figure 3](#f3-epj-07-1027){ref-type="fig"}). The follow-up physical examination showed no deficit and no presentation of Parkinsonism, and follow-up imaging 10 years after surgery showed that there was no recurrence ([Figures 4a, 4b, and 4c](#f4-epj-07-1027){ref-type="fig"}).

3.. Discussion
==============

Space-occupying lesions of brain, such as supratentorial and brainstem tumors, can produce secondary Parkinsonism ([@b6-epj-07-1027], [@b7-epj-07-1027]), but, in general, neoplasms are an uncommon cause of Parkinsonism ([@b8-epj-07-1027]--[@b11-epj-07-1027]). Between neoplasms, midline extrinsic tumors, such as craniopharyngiomas, are rarer than intrinsic and laterally-placed tumors ([@b12-epj-07-1027]). In the cases addressed by Polyzoidis (1985) and in other literature, most patients with brain tumors and Parkinsonism have had meningiomas ([@b5-epj-07-1027], [@b11-epj-07-1027], and [@b13-epj-07-1027]).

When the symptoms and signs of craniopharyngioma occur in childhood, the presentation of this tumor with Parkinsonism is extremely rare. In the pertinent literature, only Voermans and coworkers reported a case of craniopharyngioma with delayed Parkinsonism, six months after radiotherapy. Their case was a 14-year-old female without symptoms of Parkinsonism at the initial manifestation, and they related this delayed tremor and rigidity to radiotherapy. They explained her situation as a dysfunction of the thalamus and globus pallidus due to focal encephalopathy resulting from post-radiation edema ([@b14-epj-07-1027]). Because our patient had an initial manifestation of secondary Parkinsonism and did not undergo radiotherapy, it is our opinion that other reasons must be considered to explain this association. Because this patient's tumor mainly compressed the midbrain and diencephalon, invaded the interpeduncular fossa, and divided the cerebral peduncles, we believe the pathology of Parkinsonism is rooted in the theory that states that the tumorous widening and compression of the midbrain, which contains the substantia nigra and dopamiergic system, can interfere with the dopaminergic system and cause Parkinsonism. Decompression may improve the symptoms and signs of this condition, allowing the patient to improve, as occurred in our patient. In our case, the patient's manifestations were bilateral and predominantly in the upper limbs. The pertinent literature indicates that secondary Parkinsonism usually has unilateral limb manifestations ([@b13-epj-07-1027], [@b15-epj-07-1027], and [@b16-epj-07-1027]). In Pramstaller's case report, the reason for the manifestation of bilateral Parkinsonism was a bilateral pallidal lesion ([@b17-epj-07-1027]). But, in our case, we think that the huge mass of the tumor in the midline location compressed the bilateral dopaminergic system and result in bilateral Parkinsonism without direct bilateral involvement of the basal ganglia.

Usually, secondary Parkinsonism due to brain tumors is not levodopa-responsive ([@b5-epj-07-1027], [@b11-epj-07-1027]). Dopamine agonists in Voermans' case resulted in minor improvement in the patient's motor functions, while, in our case, levodopa was administrated postoperatively for one week, resulting in significant improvement in motor functions. Of course, it must be kept in mind that the improvement in our patient's motor functions could have been the result of the surgical decompression rather than the administration of levodopa.

4.. Conclusions
===============

We presented a rare case of craniopharyngioma presenting with secondary Parkinsonism. The importance of this case was that the Parkinsonism can be the major presentation of a patient with craniopharyngioma, although such an occurrence is rare. This case reminded us that the compression of the dopaminergic system in the brain stem can be responsible for Parkinsonism without direct basal ganglia involvement. It seems that relieving the pressure on the brain stem caused by the mass of the tumor and short-term management with levodopa can improve Parkinsonism in cases of midline compressive brain tumors without the involvement of the basal ganglia.

This paper is published from the research for qualification of Dr. Arash Fattahi as a Neurological surgeon. The authors sincerely thank the staffs of Rasool-e-Akram hospital for their assistance I this study.

**Conflict of Interest:**

There is no conflict of interest to be declared.

**Authors' contributions:**

All of authors contributed to this project and article equally. All of authors read and approved the final manuscript.

![Pre-operative axial MRI after the injection of gadolinium with partial enhancement: Widening of the cerebral peduncle in the midbrain and compressing of the brain stem can be seen.](EPJ-07-1027-g001){#f1-epj-07-1027}

![Preoperative, sagittal post-gadolinium injection MRI: The scan shows superior extension of the tumor with brainstem compression and displacement of the 3^rd^ ventricle's floor.](EPJ-07-1027-g002){#f2-epj-07-1027}

![Post-operative CT scan with no tumor residue and no compression of the brain stem](EPJ-07-1027-g003){#f3-epj-07-1027}

![The follow up brain MRI with gadolinium injection, in axial(a), coronal(b) and sagittal views, showed no recurrence of the tumor](EPJ-07-1027-g004){#f4-epj-07-1027}
